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1 Introduction

In [1], we presented a discussion on error models and also preliminary results accounting for the new error model. Later, a Way Forward was agreed in [2], with slightly revised assumptions. In this contribution, we present results based on the revised assumptions in [2].
2 Simulation Scenarios and Assumptions
In this contribution, we compare results for the following two scenarios agreed in [2]:
· Scenario 1 (reference): Intra-frequency RSRP and UE Rx-Tx time difference measurements performed in normal subframes, at full system load, and

· Scenario 2 (enhanced hearability): Intra-frequency RSRP and UE Rx-Tx time difference measurements performed in subframes with reduced interference (e.g. without any data traffic in interfering cells).
In both scenarios, RSRP are performed on the serving and neighbour cells, whilst UE Rx-Tx is performed on PCell only.

The simulation assumptions are based on [3], except for error models agreed in [2]. The two error models are [2],
· prediction and reference data error (includes e.g. prediction error, model fitting error, reference data error, etc.) which has two components, e1+e2, each following normal distribution with zero mean and the following RMS:
· e1: RMS = 9 dB (for 90% of randomly selected UEs),
· e2: RMS = 13 dB (for 10% of randomly selected UEs);
· real-time measurement error (includes e.g. measurement accuracy requirement [36.133], terminal carrier error, body impact, etc.) which for intra-frequency RSRP real-time measurement is modelled by normal distribution with zero mean and the following RMS:
· Scenario 1: RMS = 6.5 dB (normal subframes at full system load; assume (8dB at 90%-ile measurement accuracy [TS 36.133]);
· Scenario 2: RMS= 5.7 dB (subframes with reduced interference; assume (6dB at 90%-ile measurement accuracy [TS 36.133]).
3 Simulation Results

Simulation results for Scenario 1 and Scenario 2 are provided in Figure 1. The position calculation is based on CID+TA+RSRP measurements for the serving cell and RSRP measurements for neighbor cells with SINR≥-6dB. It is assumed that RSRP measurements are conducted in positioning subframes.
Additionally, Figures 2a and 2b illustrates SINRs of the 5 best cells in Scenario 1 and Scenario 2, respectively. As expected, the best hearability have PRS signals (Figure 2b) where 90% of UEs see more than 5 cells with SINR>-6 dB. This is to be compared to Figure 2a, where 20% of UEs hardly see 2 cells with SINR>-6 dB.
Similar to [1], it is observed that also with the new model the hearability issue may be a major contributor to the positioning result error for E-CID based positioning methods like RFPM.
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Figure 1. Positioning result accuracy with the agreed error models [2].
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        (a): CRS hearability in data subframes (Scenario 1).
  (b): PRS hearability in positioning subframes (Scenario 2).

Figure 2. Reference signal hearability: SINRs of 5 strongest cells [1].

4 Discussion: Impact of Signal Hearability on RFPM Result
Reference signal strength measurements are often used for E-CID, including RFPM-based positioning. In fact, only RSRP and RSRQ measurements may be reported by a UE for non-serving cells, whilst UE Rx-Tx is currently limited to the primary cells only. To ensure a reasonable positioning quality with E-CID, it is important that the measurements performed on neighbour cells (such as RSRP and RSRQ) are performed on signals with good hearability. Currently, PRS signals transmitted in positioning subframes were specifically designed for positioning to ensure good hearability, whilst common reference signals (CRS) in data subframes are originally intended for mobility and not for measurements from many sites and thus have worse hearability.
Poor quality of reference signals have several impacts causing positioning quality degradation, e.g.:
· Low measurement accuracy,

· Low signal detection probability,
· Fewer measurements that can be used for matching to a location and thus increasing positioning uncertainty.
Another potential advantage with positioning subframes is that received signal quality measurements are likely to be more stable than those in data subframes where the load varies.
5 Summary

We have presented simulation results for RFPM, based on which we observe high impact of bad interference conditions on RFPM result accuracy.
· Proposal: We recommend as a candidate RFPM enhancement in Rel-12 that E-CID RSRP and RSRQ measurements are performed in positioning subframes, to exploit the lower interference conditions. Such measurements shall be optional for the UE.
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